Establishment and evaluation of immortalized human epidermal keratinocytes for an alternative skin irritation test.
Human skin is located at the outermost part of the body, and various cosmetics and chemicals that may come in contact with human skin need to be evaluated for their potential to cause irritation. Until recently, the Draize test was considered the standard method for skin irritation; however, this technique has disadvantages such as the need to sacrifice many rabbits and subjective scoring. Thus, to contribute to the development of an animal-free alternative skin irritation test, we investigated the cytotoxicity and inflammatory response to standard skin irritants in SV40 large T antigen-transformed human epidermal keratinocyte 2 cells (SV-HEK2 cells). In this study, we established an SV-HEK2 cell line immortalized by SV40 large T antigen (SV40 T) and characterized the inherent morphological and cytological properties. We next used 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) or neutral red uptake (NRU) assays of cell viability to investigate the optimal experimental conditions for determining SV-HEK2 cell viability after exposure to sodium dodecyl sulfate at 6.25×10-3% to 1×10-1% as a standard skin irritant. We then examined the viability of SV-HEK2 cells in response to five skin irritants (benzalkonium chloride, isopropanol, sodium dodecyl sulfate, Triton X-100 and Tween20) at 5×10-3% to 1×10-1% by MTT or NRU assay. Finally, we estimated the level of cytokines secretion in response to stimulation by skin irritants in SV-HEK2 cells. The results revealed that SV-HEK2 cells responded well to skin irritants in a concentration-dependent manner and that there was good correlation between irritant concentration and cytotoxicity (or cytokine secretion) when cells were exposed to skin irritants for 10min at room temperature (RT) using an MTT assay. Overall, these findings suggest that SV-HEK2 cells could be a good alternative in vitro model for skin irritation tests.